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RECREATION AND CONSERVATION IN THE AQUATIC ENVIRONMENT

By J. C. WHARTON

Fisheries and Wildlife Department,
605 Flinders Street, Melbourne, Victoria 3000, Australia

Introduction

In planning this symposium, it was thought that somc aspects of the competition
betwecn domestic, industrial and recrcational uses of water might be brought out by
the various spcakers. The recrcational uses of the aquatic cnvironment which suffer
most because of other demands are fishing and hunting and I will therefore confine
my remarks to thesc, but it is hardly appropriate to talk of thc relationship between
fishing, hunting and othcr water uscs as being competitive in any real scnose, and
the basic reason for this is thc difficulty of measuring the value of recrcation in
comparable terms. It is possible to produce figures showing that a hunter spends a
certain amount of moncy to shoot a duck, and that the total expenditure involved
in catching a fish may be hundreds of dollars, but it is impossible as yet to indicate
the true value of any recreational activity to thc individual. By comparison, the
value of agricultural usc of water can be measurced conveniently in terms of produc-
tion per unit of water and the end product of industry is also measurable in
similar terms.

Asscssment of the valuc of recrcation to human beings probably awaits the
application of behavioural studies, along similar lines to thosc commonly employed
for animals such as rats. The general results of this work leave no doubt that crowd-
ing of individuals produces radical changes in behaviour patterns and no-one can
seriously doubt that changes of this sort do occur in human beings when they arc
crowdced together. One widcly accepted means of relieving the tensions that most
city dwellers have cxperienced is to fish or hunt whenever an opportunity can be
madc.

As an alternative to putting a value on the recreational uscs of water, an attempt
will be madc simply to describe the changes which have occurred in the aquatic
environment of south-eastcrn Australia since the days of first settlement and to note
the cffects of these changes on fish, waterfowl and other animals.

It is unfortunate indecd that the effects of these environmental changes on man
himsclf cannot be taken into account.

The Agquatic Environment Before Scttlement

The aquatic environment is all of the water within the land limits of our conti-
nent together with the animals and plants that live in it or depend very closely on
it. Included are the bays and estuarics, thc ocean waters overlying thc continental
shelf, the muds, sands and clays that may underly the water and all of the life they
contain.

It is impossible to givc any precise details of the aquatic cnvironment in the
time before the coming of Europeans, but the major clements of the scenc probably
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can be described without too much error and an attempt will be made to give the
general features of the Murray River System and its tributarics.

Summer was a time of low streams and rivers were sometimes reduced to a
series of decp holes with flow between them below the surface of the river bed. The
water was generally warm and clear. Most waterways had a well-developed back-
water system of billabongs and swamps and some had fairly extensive lakes associ-
ated with them. Some of these areas held water over the summer,

Winter and spring were usually periods of relatively high river flow resulting
from general rains and from melting snow on the south-eastern highlands. The
water was cold and in the lower reaches of the river system, it was probably turbid.
Most years, the backwater systems and lakes filled with water and in some years,

the river flooded and extensive areas in the river valley were covered with water
for varying periods.

cre was an abundance of trees, logs and debris in all streams and this was

probably re-arranged a good deal with each flood that occurred. Rivers had exten-
sive marginal areas of trees and shrubs.

In several parts of Victoria, there were very large areas of poorly drained land
which were not connccted direetly with any river and these retained water for
considerable periods.

The animals and plants of south-castern Australia evolved in this rigorous
aquatic environment. There are 23 speeies of native fish and their life cycles are
very closely related to the seasonal pattern of change in their particular habitats.

Large numbers of water birds and other animals and plants depended on the
filling of backwater systems for food, shelter and breeding areas, and a great variety

of animals such as fish, amphibians, reptiles, birds and invertebrates lived in these
areas. A rich and diverse fauna inhabited the forest and serub country bordering
the rivers and this habitat in turn depended on ocea

. . sional inundation for its con-
tinued existence.

A' very approximate estimate of the major dimensions of the pristine environ-
ment in Vietoria is indicated in Table I.

Factors that have changed the Aquatic Environment

There arc six general ways in which the aquatic environment has been changed
and each of these will be considered.

{(a) WATER CONSERVATION

In the Murray-Darling River System, there are now more than ten large dams,
four water diversion structures, thirteen locked weirs and more than 5000 miles of
irrigation canals. About twenty off-river natural lakes or swamps involving a total
of some 50,000 acres have been modified for use as water storages.

All of the big dams are in headwaters of the river system and they form large
lakes with some of the water that would normally have entered downstream back-
waters in winter or spring. Water is released from the dams at a fairly constant rate
during the summer months for irrigation purposes and rivers often run at a high
level. Because the water comes generally from the bottom of the lakes, it may be
15°F cooler than water running into the dam and jt may run for many miles down-
stream beforc warming appreciably.

Ip autumn, ir_rigation flows ceasc and the dams begin to store the normal flows
of winter and spring. The eflect of big dams and the regulation of river flow below
them is to reverse the natural pattern of low

. > Nl ; terr v summer and high winter flows. The
extent of river regulation in Vietoria is shown in Table I and Fig. 1.
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“I9ATY ARIINN SapN[oU] 4

000T Ie24 2y) Aq sa1de 000°SLT

(®aIe a0eyINS) $3IOL Q00091

seale Iaylny jo afeurelcy

SaAJosAI
[mojIajea st padeurw SAIOB (QOQL
pauIeIp sa1oe §00°00¢

JaAll ynm diysuonejar jo
d3ueys pure eale JO SSO] JayMnJ

SIAIISAI
[Moj-Ia1em se paSeuew salde 00001
sagdelols
I3)JemM 0O} PIIdAuO0d S3loe (0008
a8euielp pue s32A9] Aq
pue mop jo uone[nSar Aq padueyo
seare jsow yum diysuonear Iaaryg

pouueld a1e syiom juswasoidus
JIALI 0} 103[qQns sudle JO UOISUIXT

000T 1824 a2y}
Aq paje[ndar mop [enuue Jo o4/

syJoMm JudW
-oaoxdurl JoAlI o) 10alqns saftw OSE‘l

(9SIN0D I2ATT JO S3[TW 4 001°T)
pa1e[ndal Mop [enuue Jo 2577

_2Injn g 9[qeassAI0 . YT,

8961

sageros

QUON Iem [RDYNIY

$aId5E 000°00S .

JO vaIe adelIng spuejdwems 13410
Sa1de 00000 s3uoqe[q pue

Jo eaI1e aoelIng sdwems paj-IoATy
(saqmur pOO‘CTT)

MOT] [eIN)EN SIDALT J10[RIN

2Inlea,
uontpuoy aunstid [eludw uoIIAUZ

sadueyd [edIsAyg Jolepy

YIHOLOIA NI INTWNOMIANY JILVNOVY TH]

I g18v],



50 j. C. WHARTON

Dams isolate the upstream populations of animals from those living downstream
except in those rare cases where a fishway or ladder is provided. There are two
fishways on the Murray River at the present time and these are the only structures
of this sort in south-castern Australia.

Irrigation canals take water and the life it contains into new arcas, but like the
controlled rivers which fill them, they are quite dissimilar to our original aquatic
environment.

The use of relatively shallow off-river lakes as pcrmanent storages for irrigation
water usually makes these lakes completely unsuitable for the animals and plants
which formerly used them. In fact, they are new environments that are used mostly

by introduced species of fish.

(b) Froop CoNTROL

Major dams play their part in flood control, but therc are other means of mini-
mizing the effects of flooding and in Vietoria, considerable effort is directed towards
improving the carrying capacity of streams for flood waters and of speeding the
run-off from flooded lands. These activities are called river improvement and drain-
age works and the first involves the ‘snagging’ of waterways to remove logs and
other debris. Snagging is often followed by erosion control works and this may
inelude the removal of standing trees which are likely to fall into rivers, the building
of groynes to prevent bank erosion and often the straightening of a river eourse so
as to make it more like a channel. At present, nearly 1400 miles of Victorian rivers
are subject to river improvement and this mileage is divided about cqually between
coastal streams and those flowing into the Murray, The location of the various
river improvement arcas is shown in Fig. 2. About 75% of the total river distanee
indicated has been subject to snagging and somc 25% of this also has bcen given

erosion eontrol works.

(c) POLLUTION

Most of us have seen obvious acts of pollution such as factory cffluent discolour-
ing a river, spray drift from an aircraft being carried by wind as a visible cloud far
beyond its target area, and of oil slicks accumulating on some seashore along with
animals that have been maimed or killed. Less obvious but equally serious pollution
occurs when salty drainage water from irrigation arcas finds its way into rivers,
when water is taken from a river in large quantitics to cool some industrial opera-
tion and returned with sufficient gained heat to warm the whole river by 10°F or
so, or when sewage effluent is discharged into a natural water.

The cffects of heated water and factory wastes on the aquatic environment are
most damaging during periods of low river flow, but at any level, there is a substan-
tial reduction in the number and variety of life forms that can exist.

Pestieides are extremely toxic to fish, aquatie animals, and to birds and terres-
trial animals, and the misuse of these materials on or near a river is always followed
by deaths in one or more of the animal groups mentioned. Fish deaths are some-
times extensive and quite obvious, but other animals are much harder to see for
they often die in places which are hidden from normal view. With pesticidcs, there
is also a danger that animals which sufvive may be permanently affected in other
ways. For example, their capacity to reproduce may be impaired.

Purified sewage cffluent contains phosphates and nitrates and when it enters
natural waters, it has the same effect as the addition of fertiliser and inereases the
capacity of the water to support both animal and plant life. However, if this process
of ‘enrichment’ or ‘eutrophication’ as it is called goes on without being checked, the
charaeter and appearance of the water concerned may be completely changed. Clear
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